A begomovirus with DNA A and a satellite DNA β molecule has been detected for the first time in the eastern part of India in Urena lobata showing yellow vein mosaic disease symptoms.
low level of disease incidence (16.1%) was recorded in those fields. Transmission electron microscopy of typical symptomatic leaves of U. lobata using a 2% uranyl acetate stain revealed that the disease was associated with a geminivirus. The size of the geminate particle was 20 × 30 nm.
The virus was effectively transmitted in nature by whiteflies (Bemisia tabaci). Under glasshouse conditions with whitefly acquisition and inoculation access periods of 12 h each, a similar pattern of symptom appearance to that observed in nature was recorded. The whitefly transmission experiments were conducted with 25 plants in three replications. The same numbers of healthy plants were inoculated with non-viruliferous whitefly as a control in each experiment and no symptom expression was observed. Back-inoculation to a new set of healthy plants, 20 in each case, produced similar yellow vein mosaic symptoms and thus confirmed the whitefly transmissibility of the disease.
To confirm the presence of a geminivirus in the Urena plants showing yellow vein mosaic disease symptoms, nucleic acid spot hybridisation (NASH) tests were performed using α-32 P radiolabelled probes (prepared using a High Prime DNA Labelling Kit, Roche Applied Science, USA) complementary to the clone of a complete DNA β molecule (GenBank accession number DQ298137) and a DNA A coat protein gene (accession number DQ298138) isolated from a begomovirus associated with yellow vein mosaic disease of mesta. Both the NASH tests gave a positive hybridisation signal and thus indicated the involvement of a begomovirus, having both DNA A and DNA β molecules, with the disease (Fig. 2) . PCR was also used to confirm the presence of a begomovirus in the infected tissue. The amplification of a 2.7-kb fragment corresponding to full length DNA A and a 0.77-kb fragment corresponding to the coat protein gene of DNA A was achieved using primers designed by Usha and Jose (2000) and an ∼0.55-kb amplicon was amplified using primers designed by Deng et al. (1994) . These results confirmed the presence of Begomovirus DNA A in the plants. Primers specific to DNA β (Briddon et al. 2003 ) also confirmed the association of a satellite DNA β molecule with the disease (Fig. 3) , yielding an amplicon of the expected size (1.3 kb). However, no amplification was observed with DNA isolated from healthy leaf tissues.
Whitefly transmission, NASH tests and positive PCR amplification confirmed the first record of a begomovirus with both DNA A and a satellite DNA β molecule being associated with yellow vein mosaic disease of U. lobata in India. The spread of this virus was assisted by the large densities of B. tabaci in eastern India and thus the management approach to this disease requires urgent attention.
